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Diamond Materials
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Structure of Project



Main idea of project: correctly oriented diamond crystal cuts and 
smooth better than polycrystals
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Hardness
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Turning and 
Smoothing of 

Metals

Turning and 
Smoothing of 

Ceramics

µmRa 12.5     x100

Grinding (v x4300, h x167)

Lapping (v x5000, h x200)

Super-finishing (v x6000, h x240)

Surface Irregularities

Goal:  ≤ 1 nm roughness and irregularities

Rough Turning

Smooth turning

µmRa 0.4     x100
Standard ANSI B46.1—1978 

Military Standard 45662

Turning (v x425, h x17)



Industrial Turning and Polishing of Diamond Materials
Industrial surface roughness 

standard for polishing

Materials:
1. diamonds
2.  diamond powders (0.5 µm-50 µm 
range)
3.  diamond wheels

TrueingTrueing of wheelsof wheels
Dressing of wheelsDressing of wheels
Buffing of samplesBuffing of samples

Spherical polishing of diamond is to be developed under this project

Set-up for turning of diamond by 
diamond cutter

Flat grinding and polishing of 
diamonds by balanced iron 

wheel
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µmRa 0.05   x400

Schematic model of mechanical 
deformation resulting from 

grinding and polishing 
operations
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Industrial Turning and Polishing by Diamond Materials

Special methods for surface qualityTurning, lapping and finishing



Cutting and Smoothing Inserts
Turning Smoothing

Previous results on wear rate 
of inserts with small oriented 

diamond
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Structure of Project
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Carbon, Silicon, and Water 
State and Phase Diagrams Our main assumptions were:

1. Diamond crystals can be grown 
from solid and liquid states in a 
very high pressure range

2. Graphite melts at higher 
temperature than diamond in P=1-
100 GPa range

State diagrams of some organic 
compounds in similar coordinates

Methane, methanol, carbon dioxide, 
water, benzene, naphthalene



Supercell™--a device for generation of very high static 
pressure and temperature in relatively large volume

Schematic of HPHT zone
Prototype equipment
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P – pressure
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Hv – microhardness of anvils
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2.: Press

4.: Oil pump
3.: Motor of pump

5.: Controller
6.: Working cylinder with ram
7.: Electrical valve
8.: Inserts with supporting rings

Oil Tank

Reaction Cell

Container Anvils and 
Supporting 
Rings

9

1:  HP 34401-A multimeter 6
Oil 9
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9.: Insulating layer

115 V
1 Phase
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10.: HP 34401-A multimeter
11.: Shunt of 0.1 milliohm
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12.: Oil pressure gauge
13.: Motor of small 500 bar pump
14.: Small 500 bar oil pump
15.: Personal Computer
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12Schematic of Supercell™

Capable of growing diamond crystals 
from carbon melt. Crystals grow at high 
rate at such high temperature and 
pressure-minutes instead of hours.


